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(57)Abstract: 

PURPOSE: To effectively restrain abnormal current at the time of the occurrence of a 
shortcircuit or the like in a nonaqueous electrolyte lithium battery, and eliminate a current 
breaking element. 

CONSTITUTION: Lithium or a lithium compound is used as an active material for a negative 
electrode, and a metallic oxide or a conductive polymer to become an oxidized state due to p- 
type doping is used as an active material for a positive electrode. Regarding this nonaqueous 
electrolyte secondary battery, the surface of at least one of the positive and negative 
electrodes is covered with an ion conductive polymeric film. 



LEGAL STATUS 

[Date of request for examination] 21 .03.2001 

[Date of sending the examiner's decision of 02.03.2004 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 2004-06630 
of rejection] 

[Date of requesting appeal against examiner's 01.04.2004 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



mmmm (m 02) & |g jJ§ jft & ^ (a) (nmmm&mm 

&IP§¥8- 148183 

(43)&81B ¥«8#(1996)6 ^7B 



(5i)int.a 8 mim imm&k 

H0 1M 10/40 Z 


F I 


*»3R tifcR«©»5 FD (& 8 JO 


(21)|flH## ftB¥6 -315526 


(71)tHKA 


000002185 








(22)mfiB J Fw6^C1994;ll^Z4B 




ill iv jar a iiiKr-lt» n Irl a ~T~ PJ *7 iooc& 




(72)589U# 








JHCWIBttaJll6TB7«35l» 7- 












Ulffi IK 






*«»IIK*ftJl|6TI7*861* 7- 














(54) BMOfifN #*fBS8fc=&««l 

(57) imm 

[ft*] HaicSttJttLTy^^AXtt'jyjAft 



1 



[s*#JSl] ftfill-SiaStLT'^^AXIi'J^^ 
Afc*a*ttfflU iEffil-Saat LT*RR1ba. * 

■flMkttx» P a k- e v y i= <k y Kftttaic« 

axi*H8©'J>& < <t t-^<Da®l-'f * >fij9ti©B 

#**r*<»j* * ti-c * ;: * **a t * * « 

rfcRift. 

[R**3] S^T-SISOJf 5jl/m~500j< 

[R**4] fctt^fcutf. «»rt-e#*RR«*<a 

[R*«5] K#^®II©JS£j!)<s 5/lm~500ji 
m T-fc SB *H 4 Ra<D#*«ftR =. KWb. 

[0001] 

[RR±«>affl#R] *mMl*. A9K%m*tl.XV 

* *) A * fc li y =f- J* its® t § JM(RffR=* 

»ar * - 1 1= * y s^^rom^ass^wisii 

[0 0 0 2] 

[ft^Oftff] ifi*. ««<0«*a»©*R«Ml*l=# 

*>A=.*Mmmiibtf*zbifiv*zifis «tn?*y*«> 
[0003] y^Ari&ia&roaai*. -ft 

Zf. RK- aHy^AXtty**** 
$A*h^Lfc»«ttR#**L<H:Rttfc** (Mt 

a#». *RR<ba«) t&mtz>zkm*$tix^ 
[0004] jEa^^Ar^xasM^Lr 

li. ftRRIba. *RR1ba. *S«M«yT-*ttJM- 

*yR«:WI=l4s TiS 2> MoSj, NbS 
e 2 , V 2 O s Lfcl,Mb*ttrt\ L 

i MO 2 (M = Co, N K Mn, Fef) <0«fc5lw'J 

c:^e.o<b'&ifi!ia)«»ii$;i^L-c 

[0 0 0 5] nmtlE&t<D-ti'<is-* tLTI*, ttfl. 



AH*R**lTl**. C©$£> 'J ^A-C *>©£$£ 
t x***-aa©jSfr e. » fctf* 7 •<• juAUTO&R 
yj*<?*;:i*«iWi:**l. RR±ttR«5 0 n mBl 

[0006] *LT» mSjSiLTi*, i^U>*-tH 
[0007] C(D«fc9<f'j^Ar5>cttan?it, 

-©«H*a«>Ry*t*9, iE®tnmm&uzWi 
iE=y. rtE*«a*y. tH>-ci*«}i!i««©fcf-;h.*<± 

RRRKX? PTC0S, ta-X|) A<|S 

[0 0 0 8] 

[*W*«R»LJ:5tt6R«] LfrLfctfb, ft*© 

*±a«i=fet^rtt, -a, ta-x^romaaRa^ 

*l=frfciRfc4«±aa©M«#*»5>*iTl,vfc. 
[0 0 0 9] *agli % ^<DJ:54cft*&a(0Rfl«R 

»LJ:5t1-Sti©-efcy. jE«i£ffii:©}SI&Bre 

[0 0 10] 

[&SI£IS¥*-f Sfc&©¥ffi] ±E©BW 
«RjM-*fcftl::RRaWLfc»HIL *aRHI=. 'J* 

->A-f^->©fi*4«aRftRi«-aR*»*i-*t, i 

«*R*»ttC**::i:*HBiU 

[001 1] ip*,. *ie^i*s aatRaatLry^ 
aaafta. aaaftaxttpfl K-e>yi=*yaft 

«Rlc46»attiKyT-*ftR-*-*#*«j!IR=JW 

»l=fel»r, IffiXI*ftffi©'>«: < fc*-*©aHl:-f 

* >e»tt<DR#^ aR*<»* * #ir ^ * c i: * »a 
■r***aRR=j»t«R«aa-r*. 

[0 0 12] HT, **W$SSBI=SiBfl-r*. 

[0013] ^aaottaa. aaRHi=<i , 4->aatt 
oR»*aRtRit*antt. aaaiMcmaRy** 
A=*a»tBaicaR-*-*ci:*<-c**. bp*.« *a 

li^S©?K l J-7-$iS!teiSi:LTaJiei-'5. c©J:5* 

jEasaatLTi*, .fcymftMici*. t i s 2 , mo 



2 



S 2 . NbS e 2 . V 2 O s I?© 'J? ^AfcSfcLfc^ 

i*-am±©ii&£ja££u a$o. 05^x^1. 
* set co'j^^Aa^Kftia^jai-^ 

®&&JSMfc LTIi. Co, Ni, M n 3?A<flF S U\, 

c©,fc?^j^Afi£lMbfe©Jltt:$fcLTi;}\ Li 

CoOj.^LiNiOj, LijNijCo,., 0 2 
ftO< x<1 . 0. 7<y < 1 . 0 2-CfoS) . LiM 

[0014] w®%vsnttmz<D#w-t 

Ltlis pfflK-e^^l=J:y«ft:«ttl=<i:«*«tt# 

7 -tr tK'JT^'JVs #y bfP-;u&tf*-©^$ 

t*:, tK'J 2, 5-^x- UV&tf^-iOgjStt, tH'J/^ 

[0 0 15] jESl=tt, ZhhO)it£;®(»&$l®$;iR£ 

&tt©**tt*tt*#*$Bftl*« C 1 

[0 0 16] -7J. *JMIlcfel,*T. MttSMil 

Ty^Axity^Afcafttwrr*. ffiot, a 
^AXI*y*^-&££t6JBL-dtfitfS. c©«»:5ft 

*at«i*t**r»*fci**as«iii© ? *> y as 

It, 9ttlJt«©0lXXtr*k *SlM*#y7-lr*U>. 

tK'J tra-;u§<o#U7-fc<t*£®ffl-tScttf-e# 
■5. £fc> y^A^&tL-ci*, y ^a-t^s- 

[0 0 17] £<»«fc5fcttSA^&£ffi£»fiM-Sl::ISL 

[0 0 18] **WI=33^T(*. Bl±©J:?3&jEaXtt 

■■C*«4ti-Ct<*i:i:t1»«fcLr^*. =*il=* 
y. a*©«»«)«fflB*Ort««tt6*ft*ci:0:<. 

jMw#*©iiti»©rtMMtir*# < tijiD$i+§c t 
Lr, ca>*3<i!*«ttfc4^fle*fl)«»-ei*. @& 

B»*©ll*Btl::rt»ittt*«tt-FU *#fcJtS®3SA<3& 



[0019] *»wi=fct»r. mtlSSfc&S-faStt 

tot, *fce#i::<r*>ewtti**n*«, 

i=aa+ * c 1 1= * y * * >esi4 * m» 

1" £ t <D t © 55* ttHB+ * C t A<T? # •& o 
[0 0 2 0] fl9#0)A»^a^t LTIt. 

;h-14©&$ffc *»©##* LL>. Cffl,k5iSaiiLT 

i*. #'ji-f;k 7f?y ytxyr-e^* /Ky 

[0021] &#©nstt^fciii: l-ci*, imwmmz 
tf**it> ©*■£•{*, Jtey^-yftf-yT^ jK'jt-? 

yn=.Hj;k #y tf^/Ufny K>, tK'J t-'JxV 
jg©J5$(i, =*t»©atesa$;&tf&*&tifcro«ii!i() 

S(l£©jSifr <=> 5 v m~ 5 0 0 U m*tjfr£ L l>„ 
[0 0 2 2] £fc. *j8WI=fel»T» HI£«£**& 

■et. t»fllWtn«i»6li)lti:^Rit 

[0 0 2 3] jS»^tSK©»fiR*iSI=l*, ftdHIBttft 

^„ c+uccty, ^ift*<B«*a©#<i*iacii=Aya 

*flSBB©IHIi!b«(«» : FttKtmMiil=Ba$« 

57>*-3»*$l4fc-rJ:5l=ft5©T?. f6Stt©*^ 

[0 0 2 4] *58Wlc*^T» ti£*©# 
**'J5 l, >A=*«afclSI*©*©«*fflt* = t*«"e 
#-5o tft*>t. #*«»a©#*»«i: L-Ctt, «A 

07?h>, x;u*7>s i, 2-e?y 

1. 2-5?lh^>HiX 2-yfil-f h7th'D7 
3— >^;U-1. 3-i?t*V7X ^Ptf^> 

-k, e=i/>*-#*-h»©a«*-**-hfli. 
^p e;u*-7H*- n»©««*-#*- hs$ffiffl-r 



3 



[0 0 2 5] *fc % **»«t5g»4#s«»*tLr 

I*, m?Ll£s L i C I 0 4 , LiAsF 6 . LiP 
F 6 . L i BF 4 , LiCFgSOg, LIN (CF 3 
SO z ) 2 »*ttffl-e#, CKDSfc&ICL iPF 6 ^L 

[0026] *3bbb©«*i** «a»«i=o^ri*«i= 

[0 0 2 7] 

[0 0 2 8] 

[0 0 2 9] Uttfll 

EaSM6IMW-*l=*fcy. N i (OH) 2 

L i O H ■ H 2 O t £^*A^!£ U B*»H»"C 6 0 
0-8 00°CT;&n 0»PdHftttt4Ci:l3j:y L i N i 
0 2 C0t&*£f#f:: o CC0L i N i O z &*8 5SS»* 

»»»sy^^;u*;uix7 5 K (DMF) £igj£<tLT 

IEaffl*tt»**l»fc. 
[0 0 3 0] iaffl6tttiM*6 0mgSff»y. 
&2 cm 2 <0n»«(3!)»aiCjllDErt»L, £8*1/? h 

[0031] £bic s ccoiEtl^u^ hSS^T-HEK-e 

(Sc¥^»^M: 5 0 00) £ffl*U C;fr££&£ 

(TDI) 0. 1 6 gi£. ftflkLfc^PhfL/:/*-* 
«JW<2 0/imiJ&:*<fc3liaEEU 8 0°CT*4 8B#Pfl 

missis * tb* ztiz&v m@a®o)ttffi*fr ^fco 

[0 0 3 2] ftStUT, *B'J^A**IEa 

<Dflaa>y*^Asi*, TEm<Dm*izmmji£vmix- 
fe^fcto, jEa©*«fc¥tttttt*«H-r*ta)-ei** 

[0033] *fc, */<u-*fcLTtMLtt#'J?ne 



-**-htA7yft'J ^B'J^'JA ( L i P F 6 ) £ 

1 mo i / 1 a>»***fl*i^fc*fl!>*B»Lfc. 

[0 0 3 4] *L"C\ ±&<DIEa. fta. -fe/<U-^, 
1*5* t a -f >M-fe;U W-*:ilgJ!|2 0mm, S$$*J 
2. 5 mm) l=*tt+4£ fcfc* L 

[0035] ^b*ifcm?fe<oS5Ssms5^i!)*i¥ffi-r^fc 
*3ittt«*e»Lfc. ^©e*siai i^t 0 

[0 0 3 6] #&*ifc«»(D*-r^;H*tt*B 

1 0 0ti A/ cm 2 1»H 

ESSIE 4. 2V*t?5e»»!ft«U ss^sisissmE 

2. 8v*-c36««*«^*t^a**«**f^^ta 

meu *v>t$<D-fti&n®& (%) zom 

[0037] 





mmm (*> 


5 


9 8 


1 0 


9 7 


50 


9 6 


100 


94 



«aaHicfl«»Ktta*«s*o:^ja^ii*isfiiii tn 

PJtHlzSB^L^e CC7)^m$iai [C^t^itT^-to 
[0 0 3 8] H1^6. SpcttKttSSJfcLTL^j:^ 
tt«WlO>fia*T?l*, JS»B»l=4 0 0mA«)IBn*a[* < 

JfcW 1 ©laifl*, BfflSSEA* 3 00mAt^<6S 

[0 0 3 9] $ttfi|2 

Co 3 0 4 Hi z CO g iSW^UfctJS^U 

5?fflflTT'8 0 0°c-ei ofiFlHJiJiR-rscii^cky l i 
2 CoO 2 (0»MW:c ca>»#t*llt«1 4:IB«f= 
BEBfcttllMtfcBBU JoE*»LT3Ea^l/vht 

u *&(=a#*ttBira«ftLfc. 
[0040] natLrajnnaftas^i/y 

ca>flB£±&G>iE8£SlK0i *B«<d«B 
*®&I^M££ifcfll tH«l=EBLfc. CCDS 

[004 1] tb&0!!2 



4 



[oo4 2] H2*^6. affiicaiKffiaittLTi^^ 
tt«*l2<Dtt«n?i*, fi»ttic4oomA©Bnyi«siE4< 
at*ifca>fc»L, iEaatii=*#*»B««ettLfc* 

Hfc«20)«a|-ett, BMatf2 6 0mAfc*#<fi» 
[0 0 4 3] 3tJ£#|3 

j|iS«l2i:HttlcLr, iEffi^Uy h*3/^h»U^ 
Lfco 

[0 0 4 4] C©flgKb*; h*K#*HBT»MW-5 

5 000) t*M % j*s7 t + isy (H 

MDI) i*. MO^iUttJ^ ^'J^T-lcStLTH 
MD I *«3/2ftfc&SJ:9lC«fcLfc. *LTCtl£ 
«f< fcBJ»# 20jim*fc5*5 l=9KB L . 

s o°c-c4 8»iai*as(fi:*'fr*ctic«feyfiaaffli<D 

[0 0 4 5] C<D«®£&SLfcft&£:. ±&<DlE&h 

WfcEBLfco CtD$£££IH3|::*To £fc* ##<7>fc 
&it&#J 2 OlftatlKi, H 3 Ic* Lfc 0 
[0 0 4 6] B3fr&* aH(c*K«i8ttSLr^ft^ 
JtK«2 0«aT?l±, fi«B*|C4 0 0mAa>RIB»S# 

s*ifc©ic»L* ftaaffii=K»^*affia**Lfcss 

[004 7] £ftfl4 
Lfc. 

[0 0 4 8] s&c:* es^i/v htaa^u^ horn 
»^*ht*«l, »6*ifciEaatfftat**fli t 

2<D»»<DlSSl%B4l::3RLfc. 
[0 0 4 9] B4^Su SHlcttBtt3*JSLTl*fcl* 
itttfiD 2 a>«a"T»tt. SSSS#iC4 0 0mA(OB|Wm55A< 

jstitcoxcML, vasasicx^ttnna^ttL/iiSi 

[00 50] Hififfus 



[00 5 1] *6lZiEa^l/V htfta^U^ h(DS* 

**b-c*bl, ft&4if=EaKt;fla&xiisfli ts 

f: 0 C<D$£££B5l::^-fo 
[0052] lt&W3 

[0 0 5 3] H5fr& % aBlCftBfflatJtLr^ft^ 
tt»fl3 0«a-Ctt. ttfcttlC4 0 0mA<D«M«»A< 
SMifcO>lc»L. *aSB£ft#?ttBA9$£Lfe« 
«S«|5a)*»-CI±, Mn«Btf2 0 0mA 

[0054] Hj&fc#l6 

*B«l2fcH«l::LT. Ea^l/*;h*3/aH'Jf 

£i£Jl U £fl*J* Lfc. 

[0055] afclcjEa^U* hifta^Uv h03R* 
**U**tS6*fil 3 fcB«lCLT«W 2 0 |l m0)»» 

*««-e««L, ft&ftfciEa&tffta££ttfli fcfi 
tiFrtL, ^uttvayn^ttfli^RaiciBSL 

[0 0 5 6] ttttfl4 

«a*sicffl*»Bffla*iis*a:^fiiw(**iis«i6i:ra 

Icffi^Lfco -(7)^m^H6lC^^iJ:T^to 
[0 0 5 7] B6fr&. SHlcifcB*WI*JKLTl*fcl* 

tk^J^CDm^-^f*. SJ*l»lC4 0 0mAa)WB«»tf 

BtifcaicSL* «BSBlc*#TOB4&J16ftLfc£ 
«<H60>*a-Ctt, MHmSWM 60mAi*#<ft» 

[0 0 5 8] ^Jfefl!7 
**«2fclpl»(cLr]Ea'<Uy h*a/^HUf> 
Afr&#J*L. *BftM fcHafcLTflaSABU^'J 

Afr bff$/£Lfc 0 

[0 0 5 9] ZOia^U? htfta^U? K05R*£ 

*#*»B-caai-*fc»t. sr, ^#>6o°c-c?$e 
ft«Lfc*'jr^yp-hy;u (2 5SSSP) s^ntr 

tR*— h (SOSggf) $\ZT1 2 0°CXlMf$ 

MML. ^-QZhimi^XJES^Uv hifta^U^ 

h*ft^BJ»*<2 0/£mtftft*5l=ttBL, lEafcfi 

att»fc-. 

[0060] »&*ifc]Eaatf»at*i»«i fcsa© 
l, «o>fi«*aE«B«3ittffji &^ai=eBLfc. c 

0)SS*^iS7|Z^to *fc, tbS«!4CDl 



5 



[0061] 07^Pk «ffiasi=»m«is$iSL-c^ 

[0062] nmm ^ ~ i o>$znzm 

sfcfti-. ±a>Lfc§nifieiii~7icfcL>-c. st^tt 

[ooe3] ^lt. n&o-wrKft&zmmwi t 



[0 0 6 4] Sfc. ««ft0&«*9k*ft£SIMM 

[0 0 6 5] 
[$2] 



aflcmab* (%) 



[0 0 6 6] 





1 


2 


3 


4 


5 


6 


7 


5 


9 8 


9 8 


9 7 


9 6 


9 7 


9 7 


9 8 


2 0 


9 8 


9 8 


9 6 


9 7 


9 6 


9 6 


9 7 


4 0 


9 7 


9 8 


9 6 


9 6 


9 6 


9 5 


9 7 


1 0 0 


9 5 


9 5 


9 3 


9 3 


9 2 


9 2 


9 5 


2 5 0 


8 8 


8 8 


8 2 


8 3 


8 0 


8 0 


8 3 


5 0 0 


8 3 


8 0 


7 1 

m (96) 


7 2 


7 2 
§3] 


7 3 


7 5 


RJV 


nmt 


n 












(|im) 


1 


2 


3 


4 


5 


6 


7 



3 


9 5 


9 8 


9 7 


5 


8 2 


7 8 


7 5 


2 0 


8 0 


6 3 


5 0 



[■naftw&isin] 

[0 2] Hj%M^fck^J(Dl%(D^19!l^ili]-e% 

*. 

[03] *ttflfttfitlMl0V&®ft*«St9MH-Cfc 



9 6 


9 7 


9 7 


9 8 


5 1 


7 4 


4 8 


8 2 




5 0 


3 8 


8 0 


38 *. 









[@4] %mmRU&m\onft<j)&&%m®}®v& 

4. 

[H5] HttttAmtttfl®*&a&*«!k*ttBB-Cfc 
4. 

[06] *ifcflAtfJUMI®«&0^tjMnbBg-efe 

4. 

[07] mmm$.vit®Mo)nrti<Dmn$i&wi®T!& 

ho 



6 



[01] 



[02] 






k 



7 



[07] 




8 



